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(57) ABSTRACT 

A bolt mechanism that is actuated by an electromagnetic 

arrangement is provided for use Within a pneumatic projec 
tile launcher or marker. The electro-magnetic arrangement 
provides for rapid movement and a high degree of control 
over the bolt. Generally, an arrangement of electro-magnetic 
coils is provided that exert a force on ferrous materials or 

permanent magnets thereby causing the bolt to reciprocate 
back and forth. Several embodiments are provided that 
disclose con?gurations having varied numbers of electro 
magnetic coils, ferrous materials and permanent magnets 
strategically placed Within the breech and bolt of the marker, 
Wherein energiZing the coils produces movement of the bolt. 
Further, the electro-magnetic bolt system of the present 

(51) Im;_ C]_ invention is equally applicable to slide bolts as Well as rotary 

F41B 11/00 (2006.01) bolts. 
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ELECTRO-MAGNETICALLY OPERATED BOLT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to and claims priority 
from earlier ?led US. Provisional Patent Application No. 
60/545,400, ?led Feb. 17, 2004, the contents of Which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates generally to pneu 
matically operated projectile launchers. More speci?cally, 
the present invention relates to an electro-magnetically 
operated bolt con?guration for use in ?rearms and other 
projectile launchers, such as pneumatically operated projec 
tile launchers. 

[0003] In general, in the prior art, it is Well knoWn to 
utiliZe a pneumatically operated projectile launcher to propel 
a projectile at a target. Further, such a device is typically 
referred to as either a paintball gun or a marker. Accordingly, 
for the purpose of this application, the term marker Will be 
utiliZed throughout this application to de?ne a paintball gun 
or a pneumatically operated projectile launcher. While the 
present invention is discussed in connection With paintball 
guns, it has application in any type of projectile launching 
device. 

[0004] There are a Wide variety of markers available in the 
prior art having different con?gurations and manners of 
operation. Regardless of the con?guration or mode of opera 
tion utiliZed by any particular marker, the general purpose of 
the marker is to utiliZe pneumatic force to launch a fragile 
spherical projectile containing colored marker dye, knoWn 
as a paintball, at a target. When the paintball impacts upon 
the target, the paintball bursts releasing the marker dye onto 
the target thereby providing visual feedback that the target 
Was, in fact, hit by the paintball. In this regard, before the 
paintball can be launched by the marker, a paintball must be 
?rst loaded into the ?ring chamber or breech of the marker 
in preparation for the release of a burst of air that ultimately 
launches the paintball. 

[0005] FIGS. 1-3 generally illustrate the paintball loading 
operation of a prior art marker 10. The marker 10 can be seen 
to include a breech 14, a barrel 16 extending from one side 
of the breech 14, a reciprocating bolt 18 that is slidably 
received in the breech 14 in alignment With the barrel 16 and 
a feed port 20 to alloW paintballs 12 to be loaded into the 
breech 14 of the marker 10. In operation, paintballs 12 are 
loaded in to the barrel 16 of the marker 10 by means of the 
bolt 18. The bolt 18 is arranged to move back and forth 
beloW the feed port 20 alloWing paintballs 12 to pass, one at 
a time, through the feed port 20 and into the breech 14. The 
bolt 18 then moves forWard, pushing the paintball 12 into the 
barrel 16 opening. Generally, these prior art devices rely on 
either manual operation of the bolt, mechanical valves or 
electronic solenoid valves that alternately sWitch com 
pressed gas back and forth betWeen the tWo sides of a 
double-acting pneumatic cylinder to move the bolt 18 for 
loading the paintballs 12. Such prior art pneumatic actuation 
of a bolt is Well knoWn in the art and need not be discussed 
in detail herein. 

[0006] In order to illustrate the operation of the bolt 18, 
FIGS. 1-3 shoW a cross-sectional vieW of the breech 14 of 
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a prior art marker 10 that includes a reciprocating bolt 
mechanism 18. In FIG. 1 the bolt 18 is shoW at rest in a 
position that Would result immediately after ?ring a paintball 
12 or prior to loading the initial paintball 12. Turning noW 
to FIG. 2, the bolt 18 is shoWn after being moved in a 
rearWard position. With the bolt 18 in this position, the feed 
port 20 is opened to alloW a paintball 12 to drop into the 
breech 14. FIG. 3 then shoWs the bolt 18 after it has returned 
to the forWard position having pushed the paintball 12 into 
the opening of the barrel 16, Where it can be propelled by a 
pneumatic charge doWn the barrel 16 and launched out of the 
marker 10. 

[0007] The dif?culty is that markers that rely on mechani 
cally or pneumatically driven reciprocating bolts suffer from 
mechanical limitations that inherently limit the maXimum 
rate of ?re that the marker can achieve. Speci?cally, the 
ultimate cycle speed of a pneumatically operated bolt is 
limited by the speed at Which the solenoids in the air system 
can be sequentially opened and closed. 

[0008] There is therefore a need for a bolt mechanism that 
overcomes the inherent limitations found in the prior art, 
thereby alloWing the bolt mechanism to cycle faster, ulti 
mately resulting in a marker that has a higher ?ring rate. 
There is a further need for a bolt mechanism that can be 
more precisely controlled than prior art bolts. 

BRIEF SUMMARY OF THE INVENTION 

[0009] In this regard, the present invention provides for a 
novel bolt mechanism that overcomes many of the problems 
With the prior art bolts identi?ed above. In particular, the 
present invention provides a bolt mechanism that is actuated 
by an electro-magnetic arrangement, Which provides for 
rapid movement of the bolt as Well as a high degree of 
control over the bolt. The use of electromagnetic force 
instead of electronic solenoids and a pneumatic piston to 
actuate the bolt in a marker is a departure from the knoWn 
prior art and provides numerous advantages that result in a 
marker having higher reliability and improved performance. 

[0010] As Will be discussed in detail beloW, the base 
concept of the present invention is to utiliZe an arrangement 
of electromagnetic coils that eXert a force on ferrous mate 
rials or permanent magnets thereby causing the bolt to 
reciprocate back and forth. In one embodiment, a piece of 
ferrous material or a permanent magnet is installed into the 
body of the bolt and at least one electro-magnetic coil is 
installed in the Wall of the breach adjacent the bolt. Appli 
cation of an electrical charge to the electromagnetic coil 
serves to attract or repel the magnet in the bolt, causing the 
bolt to be moved. In other embodiments, at least one coil is 
provided in the body of the bolt and at least one magnet or 
piece of ferrous material is installed in the Wall of the breech, 
adjacent the bolt. In further embodiments, multiple electro 
magnetic coils are utiliZed to increase the overall force 
exerted on the permanent magnet or ferrous material, 
thereby enhancing the speed at Which the bolt can be moved. 
In another embodiment, the magnet or ferrous material is 
positioned adjacent the bolt in a chamber of its oWn With 
electro-magnetic coils placed Within the Walls of the cham 
ber. The magnet or ferrous material is connected to the bolt 
by a linkage so that movement of the magnet or ferrous 
material results in movement of the bolt. In yet a further 
embodiment, the present invention provides for a rotary 
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action bolt that includes at least one permanent magnet or 
piece of ferrous material mounted therein With an array of 
electromagnetic coils disposed around the Wall of the breech 
surrounding the bolt. As each of the electromagnetic coils is 
activated by applying an electrical charge, the coils attract or 
repel the magnet or ferrous material, causing the rotary bolt 
to rotate. 

[0011] In addition to the electromagnetic system as 
described above, various sensors may also be incorporated 
into the marker and electrically coupled to the control 
system Within the marker thereby providing unprecedented 
control over the bolt that Was not previously possible With 
knoWn pneumatic systems. As a result, the electronic oper 
ating system of the marker can more precisely control the 
loading and launching of the projectile. 

[0012] As can be seen in vieW of the above, a neW and 
novel electro-magnet bolt control system is provided. Fur 
ther, a neW and novel method of actuating a bolt Within a 
marker Without the use of pneumatics or electronically 
operated solenoid valves is shoWn. The use of electromag 
netic force as provided in the present invention alloWs for 
precise control of the travel of the bolt Within a marker 
unlike the poor control capable of With a pneumatically 
piston-controlled bolt. 

[0013] It is therefore an object of the present invention to 
provide an electro-magnetically operated bolt transport sys 
tem for use in a pneumatic projectile launcher or marker. It 
is a further object of the present invention to provide an 
electro-magnetically operated bolt, Wherein electromagnetic 
coils are utiliZed to attract and/or repel a piece of ferrous 
material or permanent magnet thereby causing movement of 
the bolt. It is yet a further object of the present invention to 
provide an electro-magnetically operated bolt, Wherein mul 
tiple electromagnetic coils are utiliZed in conjunction to 
move a piece of ferrous material or permanent magnet 
thereby causing movement of the bolt. It is an even further 
object of the present invention to provide an electro-mag 
netic bolt control system that is equally applicable to both a 
slide bolt and a rotary bolt. It is still a further object of the 
present invention to provide sensors that are integrated With 
an electro-magnetically operated bolt system to facilitate a 
high degree of control over the movement of the bolt. 

[0014] These together With other objects of the invention, 
along With various features of novelty, Which characteriZe 
the invention, are pointed out With particularity in the claims 
anneXed hereto and forming a part of this disclosure. For a 
better understanding of the invention, its operating advan 
tages and the speci?c objects attained by its uses, reference 
should be had to the accompanying draWings and descriptive 
matter in Which there is illustrated a preferred embodiment 
of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In the draWings Which illustrate the best mode 
presently contemplated for carrying out the present inven 
tion: 

[0016] FIG. 1 is a cross-sectional vieW of a prior art 
pneumatic projectile launcher With the bolt in a closed 
position; 
[0017] FIG. 2 is a cross-sectional vieW of a prior art 
pneumatic projectile launcher With the bolt in an open 
position and a projectile dropping into the breech; 
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[0018] FIG. 3 is a cross-sectional vieW of a prior art 
pneumatic projectile launcher With the bolt returning to a 
closed position, pushing the projectile into the chamber for 
launching; 
[0019] FIG. 4 is a cross-sectional vieW of a ?rst embodi 
ment of the pneumatic projectile launcher of the present 
invention With the bolt in an open position; 

[0020] FIG. 5 is a cross-sectional vieW of the pneumatic 
projectile launcher of FIG. 4 With the bolt in a closed 
position; 
[0021] FIG. 6 is a cross-sectional vieW of a second 
alternate embodiment of the pneumatic projectile launcher 
of the present invention With the bolt in an open position; 

[0022] FIG. 7 is a cross-sectional vieW of a third alternate 
embodiment of the pneumatic projectile launcher of the 
present invention With the bolt in an open position; 

[0023] FIG. 8 is a cross-sectional vieW of the pneumatic 
projectile launcher of FIG. 7 With the bolt in a closed 
position; 
[0024] FIG. 9 is a cross-sectional vieW of a fourth alter 
nate embodiment of the pneumatic projectile launcher of the 
present invention With the bolt in a closed position; and 

[0025] FIG. 10 is a cross-sectional vieW of a ?fth alternate 
embodiment of the pneumatic projectile launcher of the 
present invention shoWing a rotary bolt. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0026] NoW referring to the draWings, as Was stated above, 
FIGS. 1-3 generally illustrate a pneumatic projectile 
launcher 10 of the prior art and the manner in Which the bolt 
18 is operated to load a projectile 12 in preparation for 
launch. As Was stated above, the present invention is appli 
cable to any projectile launcher and the disclosure of the 
present invention is intended to be applicable With regard to 
its use in any type of projectile launching device. HoWever, 
for the purpose of this application, the common term marker 
Will be used When referring to the general class of projectile 
launchers. 

[0027] Turning to FIGS. 4 and 5, a ?rst preferred embodi 
ment of the electro-magnetic bolt system of the present 
invention is shoWn and generally illustrated at 100. The bolt 
system 118 is shoWn installed in the breech 114 of a 
representational marker 100. The marker 100 generally 
includes a receiver body 113, a breech 114, a barrel 16, a 
feed port 20, an electro-magnetically actuated bolt 118, an 
actuator 22 and a control system 115 for controlling the 
operation of the marker 100. The control system 115 can be 
a control unit circuit board and operating system softWare, 
Which are knoWn structures for controlling the overall 
operation of the marker. Further, an LED or LCD display 
may be provided in conjunction With the control system 115 
to monitor the operation of the marker 100. Optional control 
elements that interface With the control system 115 may 
include buttons or levers to modify settings Within the 
marker 100 or an interface means so that the marker can be 
monitored by a remote device. Finally, the interface means 
may be through a Wired connection or other Wireless means 
that alloW both monitoring and control of the marker 100 as 
Well as alloWing control programs to be doWnloaded into the 
marker 100 as desired. 
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[0028] The receiver body 113 is the central structural 
element of the marker 100 to Which all of the other elements 
are connected. The breech 114 is a chamber located Within 
the receiver body 113. The breech 114 serves as a guide 
Within Which the bolt assembly 118 operates to direct a 
projectile 12 from the feed port 20 to the barrel 16 as Will be 
further described beloW. The barrel 16 is a holloW tubular 
member that eXtends from one end of the receiver body 113 
and is in communication With the breech 114. The feed port 
20 eXtends from the eXterior of the receiver body 113 and 
into the breech 114, providing a path along Which projectiles 
12 are fed into the breech 114. Adjacent the eXterior of the 
feed port 20 a means for containing a plurality of projectiles 
(not shoWn) is provided that serves to distribute the projec 
tiles 12 into the feed port 20 opening. The bolt 118 of the 
present invention is positioned Within the breech 114 and 
operates in a manner that controls and directs the How of 
projectiles 12 from the feed port 20 into the barrel 16 for 
subsequent launching as Will be more fully described in 
detail beloW. Finally, a handle 24 and an actuator 22, such as 
a trigger, are provided and attached to the receiver body 113 
providing a means by Which a user can hold and activate the 
marker 100. 

[0029] In contrast to prior art markers, the present inven 
tion provides for the bolt 118 to be operated using electro 
magnetic principles. In the simplest form, a ?rst preferred 
embodiment of the electro-magnetic bolt 118 of the present 
invention is illustrated in FIGS. 4 and 5. In general, the 
principal upon Which the present invention operates pro 
vides for the use of at least one magnetic coil 120 to attract 
or repel a permanent magnet 122 or other ferrous material. 
As can be seen in FIG. 4, a permanent magnet 122 is 
provided Within the bolt 118 and an electro-magnetic coil 
120 is positioned in the Wall of the breech 114 surrounding 
the bolt 118. It should be noted that magnet 122 can be 
completely embedded Within the bolt 118, embedded in the 
surface thereof or simply encircling it. When current is 
applied to the coil 120 in one direction, the coil 120 is 
energiZed creating a magnetic ?eld that attracts the perma 
nent magnet 122 Within the bolt 118 causing the bolt 118 to 
move rearWardly as illustrated by the arroW 124. Once the 
bolt 118 clears the feed port 20 opening, a projectile 12 is 
then alloWed to drop into the breech 114. As is best illus 
trated in FIG. 5, the control system 115 in the marker 100, 
upon sensing the presence of a projectile 12 in the breech 
114, via sensors 126 Within the marker 100, reverses the 
polarity of the current applied to the coil 120 thereby 
reversing the magnetic ?eld generated by the coil 120. The 
reversed magnetic ?eld generated by the coil 120 noW serves 
to repel the magnet 120 Within the bolt 118, causing the bolt 
118 to slide forWard as is indicated by the arroW 128, 
advancing the projectile 12 into the barrel 16 in preparation 
for launching the projectile 12. 
[0030] A second embodiment marker 200 that utiliZes the 
principals of the present invention is shoWn in FIG. 6. The 
bolt assembly 218 in this embodiment functions in the same 
manner as the one described above. In this embodiment 
hoWever, the positioning of the electromagnetic coil 220 and 
permanent magnet 222 have been reversed. The permanent 
magnet 222 is installed in the sideWall of the breech 214 and 
the coil 220 is positioned in the bolt 218. When electrical 
current is applied to the coil 220 in one direction, the coil 
220 is energiZed causing a magnetic ?eld that creates an 
attractive force betWeen the permanent magnet 222 and the 
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coil 220. Since the permanent magnet 222 is in a ?Xed 
location and the bolt 218 can slide, the attractive force 
causes the bolt 218 to slide to an open position alloWing a 
projectile 12 to drop from the feed port 20 into the breech 
214. As described above, When the polarity of the current 
applied to the coil 220 is reversed, the coil 220 repels the 
permanent magnet 222, thereby causing the bolt 218 to be 
moved to a closed position. 

[0031] It can be appreciated that in the con?gurations 
described above Wherein a single coil is utiliZed, the coil 
must be used in conjunction With a permanent magnet so that 
the coil and magnet can interact to attract and/or repel one 
another. In other embodiments as Will be described beloW, 
multiple coils may be utiliZed to attract and repel a perma 
nent magnet. Further, should multiple coils be utiliZed, the 
magnet may be replaced With any ferrous material that is 
attracted by a magnetic ?eld thereby alloWing the coils to be 
operated in single direction to attract the ferrous material. 
For eXample, FIGS. 7 and 8 shoW a marker 300 in accor 
dance With a third embodiment of the electro-magnetic bolt 
system 318 of the present invention Where a front coil 320b 
and rear coil 320a have been installed in the Wall of the 
breech 314. If a permanent magnet 322 is installed into the 
bolt 318, the front coil 320b can be energiZed to repel the 
magnet 322 and the rear coil 320a can be energiZed to attract 
the magnet 322 causing the bolt 318 to slide rearWardly to 
an open position alloWing a projectile 12 to drop through the 
feed port 20 and into the breech 314. By reversing the 
polarity of the current on the front coil 320b and rear coil 
320a, the front coil 320b noW attracts the magnet 322 and 
the rear coil 320a repels the magnet 322 causing the bolt 318 
to move into a closed position Where the projectile 12 is slid 
into the barrel 16 for launching. When constructed in this 
manner, the electro-magnetic force acting on the magnet 322 
is doubled alloWing faster and more reliable shuttling of the 
bolt 318 betWeen the open and closed positions. 

[0032] One skilled in the art should appreciate that the 
magnet 322 shoWn in FIGS. 7 and 8 above could be 
replaced With a ferrous material 322. In this con?guration, 
the front coil 320b and rear coil 320a Would be energiZed 
sequentially. To open the bolt 318, the rear coil 320a is 
energiZed by the controller 115 causing the bolt 318 to slide 
rearWardly. To close the bolt 318, the rear coil 320a is 
de-energiZed and the front coil 320b is energiZed causing the 
bolt 318 to slide forWard. It should also be appreciated that 
While tWo coils 320a, 320b are shoWn herein, any possible 
combination of an array of a plurality of coils in combination 
With more than one magnet or ferrous material may be 
utiliZed to cause movement of the bolt 318. In the broadest 
sense, the disclosure of the present invention is directed to 
moving the bolt 318 in a marker 300 utiliZing electro 
magnetic force. Therefore, While speci?c con?gurations are 
shoWn for the purpose of illustration the preferred embodi 
ments of the invention, one skilled in the art can appreciated 
that there are literally doZens of other possible combinations 
Wherein coils, magnets and ferrous materials are utiliZed to 
move or move a bolt mechanism in a marker, all of these 
combinations are intended to fall Within the scope of the 
present disclosure. 

[0033] By integrating sensors 126 into any of the markers 
illustrated herein, the controller 115 can monitor input from 
various points Within the markers. For eXample, sensors 126 
can be utiliZed to monitor the positioning of projectiles 12 



US 2006/0005825 A1 

Within the markers or Whether a projectile 12 is even present, 
or to monitor the position and speed at Which the bolt is 
operating. This sensor feedback can be instantaneously 
processed by the controller 115 and used to quickly adjust 
the position of the bolt by simply energizing the coils and 
moving the bolt. This ability to precisely and quickly control 
the positioning of the bolt in response to sensor feedback 
Was not previously available in the prior art. 

[0034] Turning noW to FIG. 9, a marker 400 in accordance 
With a fourth embodiment of the present invention is shoWn 
Wherein an actuator chamber 402 is provided in the receiver 
body 413 adjacent the breech 414. A linkage 404 eXtends 
from the bolt 418 into the actuator chamber 402 and termi 
nates in either a permanent magnet 422 or a piece of ferrous 
material. Electro-magnetic coils 420 are provided preferably 
at both ends of the actuator chamber 402, although one coil 
420 may be utiliZed. In the same manner as described in 
detail above, the coils 420 are used to either attract or repel 
the magnet 422 or ferrous material thereby causing the 
linkage 404 and the bolt 418 to be moved as desired by the 
controller 115. 

[0035] FIG. 10 illustrates a marker 500 in accordance 
With a ?fth embodiment Where the principles of the present 
invention are employed in the conteXt of a rotary bolt 518. 
The slidable bolt that Was described above has noW been 
replaced With a bolt 518 that is con?gured to rotate around 
an aXis 519 that is aligned With the longitudinal aXis of the 
marker 500. Again, electromagnetics are used to move a bolt 
for loading and launching of a projectile. The bolt 518 
includes at least one seat 502 and preferably a plurality of 
seats 502 therein. As the bolt 518 rotates as illustrated by 
arroW 504, a projectile 12 drops through the feed port 20 into 
one of the seats 502. As the bolt 518 continues to rotate, the 
bolt 518 ultimately places the projectile 12 in alignment With 
the breach for launching of the projectile 12. In this embodi 
ment, at least one permanent magnet 522 is provided in the 
rotary bolt 518 and a plurality of coils 520 is provided in the 
Walls of the receiver body 513 around the bolt 518. The 
controller (not shoWn in this ?gure) sequentially energiZes 
the coils 520 thereby attracting the magnet 522 and causing 
the bolt 518 to rotate as the magnet 522 is draWn to the neXt 
coil 520 in the energiZation sequence. Clearly, the position 
of the coils 520 and magnet 522 can be reversed and still be 
Within the scope of the disclosure. Similarly, multiple mag 
nets 522 may be utiliZed or ferrous material may be used in 
place of the permanent magnet 522 to operate the rotary bolt 
518 in this embodiment in accordance With the principals 
disclosed above. 

[0036] It can therefore be seen that the present invention 
provides an improved system for actuating a bolt Within a 
marker using electromagnetic forces in order to enhance the 
speed and reliability With Which the bolt can be operated. 
Further by operating the bolt using electrically controlled 
coils in conjunction With sensors placed throughout the 
marker, a high degree of control over the operation of the 
bolt can be achieved. For these reasons, the instant invention 
is believed to represent a signi?cant advancement in the art, 
Which has substantial commercial merit. 

[0037] While there is shoWn and described herein certain 
speci?c structure embodying the invention, it Will be mani 
fest to those skilled in the art that various modi?cations and 
rearrangements of the parts may be made Without departing 
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from the spirit and scope of the underlying inventive concept 
and that the same is not limited to the particular forms herein 
shoWn and described eXcept insofar as indicated by the 
scope of the appended claims. 

1. An electro-magnetically operated bolt system, compris 
ing: 

a receiver body having a breech therein; 

a moveable bolt received in said breech; and 

means for generating an electromagnetic force, said elec 
tromagnetic force capable of selectively moving said 
bolt betWeen a ?rst position and a second position. 

2. The electro-magnetically operated bolt system of claim 
1, said means for generating an electro-magnetic force 
comprising: 

at least one electro-magnetic coil; 

at least one magnetically receptive object disposed proXi 
mal to said at least one electro-magnetic coil; and 

a control device for selectively energiZing said electro 
magnetic coil Wherein said electro-magnetic coil gen 
erates a magnetic ?eld that eXerts a force on said at least 
one magnetically receptive object thereby selectively 
moving said bolt betWeen said ?rst and second posi 
tions. 

3. The electro-magnetically operated bolt system of claim 
2, Wherein said at least one electro-magnetic coil is disposed 
in said receiver body adjacent said breech and said at least 
one magnetically receptive object is disposed Within said 
bolt. 

4. The electro-magnetically operated bolt system of claim 
2, Wherein said at least one electro-magnetic coil is disposed 
in said bolt and said at least one magnetically receptive 
object is disposed Within said receiver body adjacent said 
breech. 

5. The electro-magnetically operated bolt system of claim 
2, said magnetically receptive object consists of a permanent 
magnet, said control device energiZing said electro-magnetic 
coil With a ?rst polarity Wherein said force on said perma 
nent magnet is an attractive force that moves said bolt to said 
?rst position and said control device energiZing said electro 
magnetic coil With a second polarity Wherein said force on 
said permanent magnet is an repellant force that moves said 
bolt to said second position. 

6. The electro-magnetically operated bolt system of claim 
1, said means for generating an electromagnetic force com 
prises: 

a ?rst electro-magnetic coil; 

a second electromagnetic coil positioned in spaced rela 
tion to said ?rst electro-magnetic coil; 

at least one magnetically receptive object disposed proXi 
mal to the ?rst and second electromagnetic coils; and 

a control device for selectively energiZing said ?rst and 
second electro-magnetic coils Wherein said electro 
magnetic coils generate independent magnetic ?elds 
that each eXert a force on said at least one magnetically 
receptive object thereby selectively moving said bolt 
betWeen said ?rst and second positions. 

7. The electro-magnetically operated bolt system of claim 
6, Wherein said ?rst electromagnetic coil is disposed in said 
receiver body adjacent a forWard portion of said breech, said 
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second electromagnetic coil is disposed in said receiver 
body adjacent a rear portion of said breech and said at least 
one magnetically receptive object is disposed Within said 
bolt. 

8. The electro-magnetically operated bolt system of claim 
7, Wherein said magnetically receptive object consists of a 
ferrous metal, said control device energiZing said ?rst elec 
tro-magnetic coil Wherein said ?rst electromagnetic coil 
eXerts an attractive force on said ferrous metal that moves 

said bolt to said ?rst position and said control device 
energiZing said second electro-magnetic coil Wherein said 
second electro-magnetic coil eXerts an attractive force on 
said ferrous metal that moves said bolt to said second 
position. 

9. The electro-magnetically operated bolt system of claim 
7, Wherein said magnetically receptive object consists of a 
permanent magnet; said control device energiZing said ?rst 
electro-magnetic coil With a ?rst polarity, Wherein said ?rst 
coil produces an attractive force on said permanent magnet 
and said control device energiZing said second electromag 
netic coil With a second polarity, Wherein said second coil 
produces a repellant force on said permanent magnet, said 
attractive and repellant forces cooperating to move said bolt 
to said ?rst position; and said control device energiZing said 
?rst electro-magnetic coil With said second polarity, Wherein 
said ?rst coil produces a repellant force on said permanent 
magnet and said control device energiZing said second 
electro-magnetic coil With said ?rst polarity, Wherein said 
second coil produces an attractive force on said permanent 
magnet, said attractive and repellant forces cooperating to 
move said bolt to said second position. 

10. The electro-magnetically operated bolt system of 
claim 6, Wherein said ?rst electromagnetic coil is disposed 
in a forWard portion of said bolt, said second electro 
magnetic coil is disposed in a rear portion of said bolt and 
said at least one magnetically receptive object is disposed 
Within said receiver body adjacent said breech. 

11. The electro-magnetically operated bolt system of 
claim 10, Wherein said magnetically receptive object con 
sists of a ferrous metal, said control device energiZing said 
?rst electro-magnetic coil Wherein said ?rst electromagnetic 
coil exerts an attractive force on said ferrous metal that 
moves said bolt to said ?rst position and said control device 
energiZing said second electromagnetic coil Wherein said 
second electromagnetic coil eXerts an attractive force on said 
ferrous metal that moves said bolt to said second position. 

12. The electro-magnetically operated bolt system of 
claim 10, Wherein said magnetically receptive object con 
sists of a permanent magnet; said control device energiZing 
said ?rst electromagnetic coil With a ?rst polarity, Wherein 
said ?rst coil produces an attractive force on said permanent 
magnet and said control device energiZing said second 
electromagnetic coil With a second polarity, Wherein said 
second coil produces a repellant force on said permanent 
magnet, said attractive and repellant forces cooperating to 
move said bolt to said ?rst position; and said control device 
energiZing said ?rst electro-magnetic coil With said second 
polarity, Wherein said ?rst coil produces a repellant force on 
said permanent magnet and said control device energiZing 
said second electro-magnetic coil With said ?rst polarity, 
Wherein said second coil produces an attractive force on said 
permanent magnet, said attractive and repellant forces coop 
erating to move said bolt to said second position. 
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13. The electro-magnetically operated bolt system of 
claim 1, Wherein said bolt is a reciprocating bolt. 

14. The electro-magnetically operated bolt system of 
claim 1, Wherein said bolt is a rotary bolt. 

15. A pneumatic projectile launcher comprising: 

a receiver body; 

a breech Within said receiver body, said breech terminat 
ing in a ?ring chamber; 

a movable bolt located in said breech; 

a control assembly capable of controlling a loading opera 
tion, said control assembly generating an electro-mag 
netic force, said electro-magnetic force selectively 
moving said bolt betWeen an open position Wherein a 
projectile enters said breech and a closed position 
Wherein said projectile is loaded into said ?ring cham 
ber to complete said loading operation. 

16. The pneumatic projectile launcher of claim 15, 
Wherein said bolt is a reciprocating bolt. 

17. The pneumatic projectile launcher of claim 15, 
Wherein said bolt is a rotary bolt. 

18. The pneumatic projectile launcher of claim 15, said 
control assembly comprising: 

at least one electromagnetic coil; 

at least one magnetically receptive object disposed proxi 
mal to the at least one electro-magnetic coil; and 

a control device for selectively energizing said electro 
magnetic coil Wherein said electro-magnetic coil gen 
erates a magnetic ?eld that eXerts a force on said at least 
one magnetically receptive object thereby selectively 
moving said bolt betWeen said open and closed posi 
tions. 

19. The pneumatic projectile launcher of claim 18, 
Wherein said at least one electro-magnetic coil is disposed in 
said receiver body adjacent said breech and said at least one 
magnetically receptive object is disposed Within said bolt. 

20. The pneumatic projectile launcher of claim 18, 
Wherein said at least one electromagnetic coil is disposed in 
said bolt and said at least one magnetically receptive object 
is disposed Within said receiver body adjacent said breech. 

21. The pneumatic projectile launcher of claim 18, said 
magnetically receptive object consists of a permanent mag 
net, said control device energiZing said electro-magnetic coil 
With a ?rst polarity Wherein said force on said permanent 
magnet is an attractive force that moves said bolt to said 
open position and said control device energiZing said elec 
tromagnetic coil With a second polarity Wherein said force 
on said permanent magnet is an repellant force that moves 
said bolt to said closed position. 

22. The pneumatic projectile launcher of claim 15, said 
control assembly comprising: 

a ?rst electromagnetic coil; 

a second electromagnetic coil positioned in spaced rela 
tion to said ?rst electro-magnetic coil; 

at least one magnetically receptive object disposed proxi 
mal to said ?rst and second electromagnetic coils; and 

a control device for selectively energiZing said ?rst and 
second electro-magnetic coils Wherein said electromag 
netic coils generate independent magnetic ?elds that 
each eXert a force on said at least one magnetically 
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receptive object thereby selectively moving said bolt 
betWeen said open and closed positions. 

23. The pneumatic projectile launcher of claim 22, 
Wherein said ?rst electro-magnetic coil is disposed in said 
receiver body adjacent a forWard portion of said breech, said 
second electro-magnetic coil is disposed in said receiver 
body adjacent a rear portion of said breech and said at least 
one magnetically receptive object is disposed Within said 
bolt. 

24. The pneumatic projectile launcher of claim 23, 
Wherein said magnetically receptive object consists of a 
ferrous metal, said control device energizing said ?rst elec 
tro-magnetic coil Wherein said ?rst electromagnetic coil 
eXerts an attractive force on said ferrous metal that moves 
said bolt to said open position and said control device 
energiZing said second electromagnetic coil Wherein said 
second electromagnetic coil eXerts an attractive force on said 
ferrous metal that moves said bolt to said closed position. 

25. The pneumatic projectile launcher of claim 23, 
Wherein said magnetically receptive object consists of a 
permanent magnet, 
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generating said ?rst electromagnetic force, said ?rst elec 
tromagnetic force moving said bolt to an open position 
Wherein a projectile enters said breech; 

generating a second electromagnetic force said second 
electromagnetic force moving said bolt to a closed 
position Wherein said projectile is loaded into said 
?ring chamber to complete said loading operation. 

27. The method of claim 26, said control assembly 
comprising: 

at least one electromagnetic coil; 

at least one magnetically receptive object disposed proXi 
mal to the at least one electromagnetic coil; and 

a control device for selectively energiZing said electro 
magnetic coil Wherein said electro-magnetic coil gen 
erates a magnetic ?eld that eXerts a force on said at least 
one magnetically receptive object thereby selectively 
moving said bolt betWeen said open and closed posi 
tions. 

said control device energiZing said ?rst electro-magnetic 
coil With a ?rst polarity, Wherein said ?rst coil produces 
an attractive force on said permanent magnet and said 
control device energiZing said second electro-magnetic 
coil With a second polarity, Wherein said second coil 
produces a repellant force on said permanent magnet, 
said attractive and repellant forces cooperating to move 
said bolt to said open position, 

and said control device energiZing said ?rst electromag 
netic coil With said second polarity, Wherein said ?rst 
coil produces a repellant force on said permanent 
magnet and said control device energiZing said second 
electromagnetic coil With said ?rst polarity, Wherein 
said second coil produces an attractive force on said 
permanent magnet, said attractive and repellant forces 
cooperating to move said bolt to said closed position. 

28. The method of claim 27, Wherein said at least one 
electro-magnetic coil is disposed in said receiver body 
adjacent said breech and said at least one magnetically 
receptive object is disposed Within said bolt. 

29. The method of claim 27, Wherein said at least one 
electro-magnetic coil is disposed in said bolt and said at least 
one magnetically receptive object is disposed Within said 
receiver body adjacent said breech. 

30. The method of claim 26, control assembly compris 
ing: 

a ?rst electro-magnetic coil; 

a second electro-magnetic coil positioned in spaced rela 
tion to said ?rst electro-magnetic coil; 

at least one magnetically receptive object disposed proXi 

26. A method of electro-magnetically performing a load 
ing operation in a pneumatic projectile launcher, comprising 
the steps of: 

providing a pneumatic projectile launcher having a 
receiver body, a breech Within said receiver body, said 
breech terminating in a ?ring chamber, a movable bolt 
located in said breech and a control assembly Within 
said projectile launcher, said control assembly capable 
of generating a ?rst and second electro-magnetic force; 

mal to said ?rst and second electromagnetic coils; and 

a control device for selectively energiZing said ?rst and 
second electro-magnetic coils Wherein said electro 
magnetic coils generate independent magnetic ?elds 
that each exert a force on said at least one magnetically 
receptive object thereby selectively moving said bolt 
betWeen said open and closed positions. 


